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4. Propel or Subiactt Acute Local Effects of Inhalation of Tobacco Smoke on the 
V v' ./.*•* Cardiovascular System 


; »■ 5. Derailed Plan of Procedure (Use additional pages if more space is required.) 

; ■ The effects of smoking on heart rate, blood pressure and peripheral blood 

flow are documented. The mechanisms of the effects are, however, not well under- 
yj stood. Do the effects on blood flow, for example, result from a direct action of 
A- the products of tobacco smoke on blood vessels as well as Indirectly via release of 
: vasoactive substances from the adrenal medulla, juxtaglomerular cells of the kidney, 

etc. ? During the first year of the project, we studied the direct effect of inha- 
\\ lation of filtered cigarette smoke on the total resistance to blood flow through the 
kidhey, limb, and coronary vascular beds (see progress report no. 1). There appeared 
to be no direct effect on the limb and coronary beds and only a slight direct effect 
on the kidney. The responses seen seemed to result indirectly from release of cate¬ 
cholamines into the blood, possibly from the adlrenal medulla. During the first half 
of the second year, we extended our studies to non-filteredlcigarettes(see progress 
report no. 2). The findings in the limb were not different from those with filtered 
smoke. Thus the responses of the limb resulted from an indirect rather than a direct 
action of the smoke 1 . We ai&o examined the effect of non-filtered smoke on segmental 
resistances in the limb in order to make inferences about effects on arteries, small 
/ vessels and veins. We failed to show a direct action of non-filtered smoke on any 
one of these three types of vessels but noted that the small 1 vessels and veins 
;» responded to the indirect action, Finally we examined the direct effects on limb 
■v. total resistance of changes in the oxygen and carbon dioxide content of the inspired 
' Air and conclbded that such changes!, if induced by the burning cigarette, could have 
5 a significant effect during a fast local smoking. 
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Ve now propose to 1) complete the studies outlined in our last proposal, 
2) initiate new studies concerning the mechanism of the adrenal discharge during 
smoking and 3) study the possible effects of smoking on the renin-angiotensin 
system. 


M.. 


m- 
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1) Studies to be completed include the direct effects of non-filtered 
smoke on kidney, coronary, lung, brain and intestinal vessels. As before, an 
isolated lung will be interposed in the arterial supply of the organ and ventilated 
with air and non-filtered tobacco smoke. Blood flow to the organ under study will 
be held constant. Therefore changes in perfusion pressure will indicate changes 
in the resistance to blood flow. Since only the blood going to the organ will 
be exposed to the cigarette smoke, any response observed will result from a local 
action. When all of the blood is to be exposed to the cigarette smoke, the intact 
lung of the animal will be ventilated with air and! cigarette smoke. 


2) The studies of others as well as our own studies indicate a rise in the 
blood levels of catecholamines during smoking. This apparently results at 
least in part from an adrenal medullary discharge. The mechanism of this discharge 
is not definitely known. F6r example> does the adrenal medulla discharge because 
of a direct effect of the products of tobacco smoke on the medullary cells or does 
it result indirectly through effects on the nervous system? We propose to study the 
direct effect of tobacco smoke on the adrenal medulla. The isolated lung will be 
interposed in the arterial supply of the adrenal and made to smoke a cigarettes 
Blood pressure, heart rate and limb resistance will be monitored. Changes in these 
parameters will indicate a direct effect of cigarette smoke on the adrenal medulla 
since only the blood going to the adrenal will be exposed to the smoke. 


3) Could some of the pressure, resistance and flow changes observed during 
smoking result from activation of the renin mechanism? We propose to study the direct 
effect of tobacco smoke on renin release by interposing the lung in the renal artery, 
ventilating the lung with tobacco smoke, and measuring the pressor activity of renal 
venous blood. Arterial and renal venous blood will be collected in tubes containing 
EBTA to inactivate angiotensinase, the plasma incubated for 4 hours and then injected 
into the anesthetized, vagotomized, pentoliniumized rat according to the method of 
Page* Responses will be compared to an angiotensin standard. Since flow^ arterial 
concentrations and venous concentration will be known,it will be possible to deter¬ 
mine whether renin output per unit time is directly influenced by smoking. 
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a. Salaries 

b, Expendable Supplies 
c Other Expenses 

d. Permanent Equipment 

e. Overhead (15% of a, b, c) 


15.000 


. urn . 


1 t 60Q 


3,240 


Total 


27,340 


i ■* . s 7. Anticipated Duration of Work: One to two years. 

. ? V 8 . Facilities and I Staff Available: 

ii- On July 1, 1966, the principal investigator will move from Oklahoma to 

. • Michigan State University as Chairman of the Department of Physiology. This 

department serves the new medical school as well as the school of veterinary medicine. 
This move will in no way slow the progress of the proposed research. On the contrary, 
* *• it may well accelerate progress. All of the personnel are moving with the principal 
; V investigator and the facilities at Michigan State are superior to those in Oklahoma. 
One of three large well equipped cardiovascular laboratories in the Department of 
Physiology will be made available to the study. Certain common facilities such as 

animal quarters, shop, administrative offices, etc. will also 
be available to the study. The following investigators will be associated with the 
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study: 
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F. J. Haddy, M.D., Ph.D., Professor and Chairman, Department of Physiology 
J. M. Dabney, Ph.D., Associate Professor of Physiology 
J. B. Scott, Ph.D., Associate Professor of Physiology 
R. M* Daugherty, M.D., PluD;, Associate Professor of Physiology ♦. 
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9. Additional Requirements: 

The budget changes reflect salary Increments for a research associate 
(John Diana, Ph.D.) and a surgical technician. The permanent equipment category 
has been increased over the last year since several items (strain gauges, perfusion 
pumps) which are non-transferable from Oklahoma to Michigan State will have to be 
replaced. 

10. Additional Information (Including relation of work to other projects and 
other sources of support): 

The techniques necessary to this investigation have been perfected in our 
laboratories as a means of studying the mechanisms of local regulation of blood 
flow. These same techniques are ideally suited for the study of the effects of 
tobacco smoke on the cardiovascular system. 
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